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Fumio Maekawa*: On the phyllotaxis of Cordaites 
under a new consideration 

Florin (1951) MF§? 

U %©SSA^hft^o© bB'&z.h 

»s»a- 3bo*®§tr 
®B8BbRiiffl^P.^(b“faSTS-3bSt 

BP#^* L-C5fefcas, (1952) C 

^c. til Lfci h©— ^k±^MMPk<DmMts.®Ml&M^WMW> h Ltr, ^ tMhb 

|W]—fp(CO < i hM\l%WM''& (axillary concatenation)!) “SfeOfco £ ©fMItijir < A 
ibSl @ £ tr “Cb' fcRAAib $ :fb A Wjr^Ofc 0 n ;v vf x* Rfc 

n (-W^iltto^iil-sfepfc) 

© m&MWillhb A Wa© -?: & % /A -W-M L'C_hfS©li^:“e»S©^ 

^ (leaf class concept) L, A 5 tW£ 3 /i-/4 xx if$d=-fil 

mmmmtKitjm. sfs tn--c^ 

%©(S.)lSi ; 'i s , ^('iHi , ^7 i iSi!©raSliffl^©K®- spiro-scalate loin 

itvs a b.tmwz.tz o, t 

(c, tillh©il^^iP)tt51ciilofc©^, #1 

0®©W^fFSfrfc:/h#*gic^M©M ; il^i"2.o 
t 2)4©“££>%i. t&rMfl&L,'ll^i^fc''' c 
Oii±.<Z>li (Sla) ®HFf ^A^'-'f xx(ii^^©^i^§3-i^2(cg:^L> ^(c.7xv 
< T2*#, M^®U^iS(©|| (Slap) 

t, T2, *tv©(tis 100cm tcgtf- 

£ tv 5 o ©H(t^±(c$lK©^,(iir bm-h h^ftm-fc 0 M% 

m* hKti* < , Mtl? Seward ©$®f fci © (Fig. 1 3) ft bit, 'ftfjg- 

teM%±.TKmm Ltd <D^mmmmm l < u 

L^V"-6o ^ © Fig. 1 (iPPggH© C. Hislopi A jbS £'!(& 
fflicfeo -c%AiH/hM tMbMo mm VbB‘b js»» L& 

* M^^#iS?l§151iiWPii=f?. Botanical Institute, Faculty of Science, University of Tokyo. 

1) axillary bud formation tV'Ofcjj*, Jb©H.. Bocher f 1951) 

2 ) C©KgI3^i^ot'>TI3:^iS Journ. Jap. Bot. 25:97 (1950) fcio. 
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h\' 5 £ h^'otco •■...,' ! 

Fig. 1 hZ-hfth'h o hjtbtl 

Fig. 2 fc-ttrCi 4 itMl 

tc i mt%M^mzi2i&®mMmw\ht£z>o xx^z 

45£^i»iblitlfKtto&V'4oh^*cj;V' 6 i? $©®^4>< t% 12 m<DW#m<D& 
SAiWASA, i ©i?M* h t£ 0 Fig. 3 
3/8 TS, ^l&o MH2R--© 3/8 fciji'-C 

fc©# Fig. 4 TSJbmfflUnrai, 3Wt|,So 

m+2'K 3/8 fC&Sflv IMimS t, 8 M©f*3 6 fg 

ss*5ci %m\ k&?l, fsi5 mitm* sara;bjxfcM^w»iijiE l 

5 ©^4-7^ffi$^^v^M©'4©' 1 2S5 *), X^WM 
&&<*>< h^mm 12 hV>5 Fig. 1 
fciiofeSi 

stfi-Qlti. jf 5 ®?i“^ Lfc© Fig. 2 JfciK 5 C. ©ftll^AliAi' 

5^©3o©^d^Asli^V^ t fcfc^'Cfc^fc^o 

1) Verticillate phyllotaxis as a primitive stage. HFf-j WJk<Df¥Mi-L~C, § 

©tra^/fr?:,. to 

2) Orixate 3 > dislocation in expanded application. WiXWfif^^XXVtb ^UMlC 
K^’S:^l5«i = ^±T©i ? tLa^e^^?)£ to t^JfcfeSiLfca^f-^aaStf (sp 
7rmh^ 5 -«§■»>) t &5o 

l 4 —jUlM FlfcA^o 

3) Spiro-scalate 4 J phyllotaxis in expanded application. & 

nm^±.T<Dm'X£.h$ to u^bfLtcm^o^>Bomx^h^>o 4- 

^M^^fb^X^i.Lt:90 o , M^fft£fj:A{£45 0 A^SL, & 1 Fg i$5 2 PS 

3 i ^ < gir-®:9(i«±ic®ofc©ts3b5o. to 9°° & 

45° & tj Ltcm'frvmm b L*ClB«>, spiro- 

scalate ^ S> *? > Ltlig^'f^o 

itt^c.© 3 o©Bfcg;#jg& hmm l, hJtmu < 

Mi; L, tO^aA'^ r x 4 Alilp c. 

tLlilit&ofc^f^roMh Atlfco SPA3W”4 tx©^A ic^^^(Sla) 


3) Bot. Mag. Tokyo 61: 7 (1943) SM 

4) Bot. Mag. Tokyo 6 I : 50 (194!) 
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r> 4 4 3o° 4 ^§g 1 pghK& 

0 £■ 5 o # < ©3»£, #pg©4 jgtfiBiwc# ifoiTMt 

ifc£1“& o mm-MZ* if f - ¥^|CiiTt'-t5:|i LMIgfit^© 30° 

Ffl3)K$I$E#P£lJ (spiro-scalate) fi<D^%^> 0 
12 (Fig. 2^' 5) t^KP^U 5 o I, II, HI frfcfe*4 3gj; 

00® (stair) 1,2, 3JIF4 (££?$© #©^©.lf?iH&%o Fig. 5 ©fltT© 

I Fig. 4 II,,III hti 

-jj'^M’o ©o|fi5^Jc# L^©!^!'- 30° 'foo'fti^Mx^o 5*C© I |fgW3ft&l©-l P8 
©«;«±IC4 £2>o Fig. 5 OT©«»0^>tlb^Z>*S, 

Fig. 2 i^iu %oibmbMo zz~Git ii'* n 4 © 

JhfcSftO-CV'So 12 30° <D$X?i<b'fcL 

tbK&m<Dm& (fctyji Fig. 2 © l lf Hi, Illi ^ Fig. 4 © 1, 4, 7) 

a g**.V< 6 UC 

Jbj&©30°- ©SX.ft^o\,'‘Cr-^iatLSo iWc.ov-t:(iJ|^©4©“e^, MUffi© 
—^|C.©-^p^E-f^ tiffin Lfc (1948) 0 li[]© 4 Xif^K ( Cephalotaxus) t 

ji 4rSS ( Torreya ) © 2 iH~gi-iHtJUI fc ^ H < _hT© p ^ f - 

L, 1^%^^ 90° (30°—60° ©Hfi) ^2§0&^g|g 

ttcgilt, Zftfc spiro-scalate hfiffiiffco £<D—£L^M M!I©fcfeI-® 

/£^m©m¥©^im^M (^ijx-oth), ttu *—o 

©$il# i ^©l^JI©fI^S}%o 'f ( Amentotaxus ) %^|r]®©^ 

iS:59Iofc©T5£:tlC5ian5: l fSo t*i-Jb34 -TM 

M (Taxus) (i©M“S^4’©®^^:&S^©51^L2) : >M l i ott^3> jgk?> < {t£ spiro-scalate 
fcb— J £WMl' fc%©T53b?b 5) iggSp Taxales fcftZjj}, iOg^plC©^^: 
L'CWdi^K fc l"ClSt|>?)o ■r^'c4l§.i J 5tt-fct its, Mif’ 

©Hil^^X. ibjh-^o £. 4F- (Zelkova serrata) ©IBIS© 

© 1 M©,if Jt (Ssc) L”C 90° “£-&< 30° i h 

TS&fco -?:©^©S3 t 90° 

M £ t&.2>£-»>».>*>io-fmifcBSI h®T£KT>'?&<DK &t tt iTS&b, feifj 
(1948) b hit 

.£©3 J £.%#&'f£ : U X, (1953) LfcthUi 6 /ifBSo 4l'CL 

, t:.®x.(3:^tU^fw^Mff : ©xi:f£:^K©£l 9 fciarf—iKri^&ofcO^&So fip^ 
a) . -».b) i$M^:ft|0©P|f hM?£2> X 5 -» c) —o#§-©pg 

(Ustt©iSS:)o 

A) #HB0l§©l&£-*B) ia»ife->C) H*-^D) (M£fe©».) 
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A’) A OJzTCD'fh-* B’) B ©_LT <DlriX-+ C’) C D’) D ©_h 

[a, A(A')J #-Y,4 

V ■y <? a k 55 iJ^kX b D 3Ut b D’ -g, a ;v$"4 rX(t b B %1/t. b B’ QgffiSK&Zo 
<DmM t=K<D -*W t ©Rflit b D, b%\± c D, -Wt: c D’ p/Ab 

S4&< CD T5£©£3t 

^ft 90° h fc '7 #~1F ^ 9 ^©HHIi^'t! it c C © 

6o°, ra«armt 45° 9o° 

(cruciate) 5 ©“£', ic.'itz't 

IM-c^olfg0M^i4^' fcv 5 IcjiarfeV'C: fcic&fco 
O^JtlcfcltSTEJ^Ife (Ffl) < , X 

Scott iCJ; A k Grand ’Eury f£\ft£k^ 5 0 t&L 

PcW£.£ <IWSI7DUOT^ g 

ztLKfo* u ^^©agjei®u 

K£EitJlx.r.< w Florin (1951), 

5KoR4i»» UbL-f& 

fc/ttt5;tSft Ait, MtWhWMc^^ 2^ 1 

At©i§ (Sla) ©4 3 Frill'll'-EM (ott) Lt^Fp^^iA A^fci ot&o-c, ;?EFP 
Hit Ffl K^Zo SPt> mt£-& 2 MWL<D'fr$,$3xtc » A l/c tt&vmm&MMirZo 
Grand ’Eury ©HitcIU^-A 5 V 5 A'.@ 8* 5 Arf 2A|T-2> #£;&»#■ 

5 0 itifAh£©5i, 

& fc’-£*rt*& <0 , A ©^^4-*^>Toai ElIA^AWtiJftlifcV'V' 5 
UV'^o 2^F P ^fe2,^l37^M©IIM^fe2)o Fig. 6 ©T©Eh! 

Sla 2 ®©IBJ© Ffl 1 ^©-‘OiQgiltCrO < ‘2 3019© Ffl 2 titli'ffl^t u k 
«A?:iKtt:v^o IfflfjmAti-ilftV'iifeSo -Wt G K©Btf»m 
oW^LSSfltSIlSriftd^ < ^yLhiiiSi'ii>ofdb>b, "I" ^ t: Ao-cfr < .M 

5 L, 

%©TSS,2>t 5 o ghUl£t?^Xli= ***'mm&*ft.'f Sla 

tc7>S! (ott) {C Ffl l>LA*t 

iiut'So 

OfESSffli:©## («*Efl5) (»=£ Ffl) (Ssc) ©8f?iJ TSFP (s^p.itfi 

$ 5-15 cm Florin 

vfE)^- strobilus %©£;&>£ 
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Fig. e. w&Qigi&m. 

sia \m, Ffi Ffi i &m 

i-fS .Slal iglF 2 <OR0!C, Li' i 
Ki!ot4itl' 2>®X& 5. Ffi 2 
felMb'IHIfc&S. Grand ’Eury ® 
i.)CLTg<. 

(A stem with inflorescences 
(Ffi), inserted between each 
two laminal leaves (Slai, dia- 
gramatically figured.) 


Fig. 7. 4E)¥0-aJ. Ssc 

BilT? 4 ®ft£L, Ffi Ssc © 

2 ®®f§CifA2*iTV'S. THtt^®^0. Ffi (I) 
A Ffi (II) 45° ^6gX5tcMf*£'<’X LD* 

t>i' s. 

(Diagramatical figure of a part of inflores¬ 
cence containing 3 stairs of bracteal leaves 
Ssc. Ffi (I) 1, inserted between two leaves (Ssc 
4 and Ssc 1) has an angle of about 45° between 
Ffi (II) 1 and itself.) 
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3) Darrah (Florin KJ:&) 4 4 <D& 

1) 2 £!]£ frtj|JB't_h©% ©^h tfMtfeofc 

[fchtK Florin (1951) t. 2, f. 7j iA^Afcfl©®: 

4kE4b0&0l8&&$is&£.hii2>&, 

\,'fr\,'0t£bMtoh2>o tftKMftTia,'!Nc&W:o^hovfcft A 6 MA 
o^hV'5 h, ^0«^«iis^jt:M©llM^oT^HtoH-JbtL^»i:©% 
0^i^W0ti,ao 

ffl A Ssc < 0 fcSv^©^^-o®tN-S&oo * 

©^M©®^ «9ilA-Sl^iiTM^0^M» 45° X'fe&o Fig. 7 ©fg 1 [if 
Ssc hf& 2 Ff© Ssc ©®bjbh>o MU Ffl (I) ~Bl Ffl (II) (t F StM® S 
3gSS©A* 2 fchAiifnlB < Fig- 7 t* Ssc 4 h 

Ssc 1 t©P^Fl Ffl (I) 1, Ssc 2 h Ssc 3 fcoUfftl Ffl (I) 2 tf'g&AStL&o- i*U* 
ott ip-tb^«#A©Eg^li^»N-S®gA^^So F ®U Ssc 
2A 45° ^gA^AtltNlr < fcl Ssc A%^^AAAj4r^i *9 > Ssc ©gPiJ^Ji\tt 

4—oA“ett. Ssc 4 ;& Ssc2 ©Al-^^t:^ II 
Ft© Ffl (II) 1 Ffl (II) 2 ^<So 2 If© Ssc 4.f@©MH ott A 

; ^U Ffl (I) h Ffl (II) hUSAi 4 £1]A& 
L, 2 //[JAA A.AA, ^^OTAiC 45° lAifAw 

HA:^^)i^©APlJ©ArSF-#AAA, Ffl (I) h Ffl (II) h 
E'MMU±.K&h facoto < liffi 'S-ft'C, 1»2 ^©^MA?6)?;A£5fc 
ii^So fittAhMTtAi 7A'AA^ItTlcJjlAjxA£. A© 

5 hi 5^x.&©~e&2>o ^«©iAK&JL£&^£j^ 

ih LtI»t©S2ttK*iIta0tl)2,o ifA©a»i . 

#. £ T i&> £>AiiJlUtNtjirJhft Ah *)mAjt2ffi%®m&fr *83^*4 ©T5&* M'h± 

0?t]¥#*£±©l®^ (Ema Efe) W^ggSI*^ (Esc) ©Hl£ Schoute ^ 
Florin h^Wi®%htf^W£%KMm®m-W\\® 4 ©^ ih<0 >L 

%^m-m&hKMZ>i>®^&t) > 4 © ^ & V i h^^tb^A- 

t*Uias!&fctfi.TS, uW^^tii©l(tt^i: E igUh^OSA't£o * 

© E h& TO© 0 £$3A AM 5 0 nf^< 

h4M lv5£V'+«aHc. oi't;iASISe©tt-A A A4Nt < ¥£M£#Mfft£©8&V'* 5 ®S 
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m m 

< $&&&?*> - h &BH h*>K Ltco 

2) 3 ,vf4 7X|C(i 3 ooili'^t^o fijlX Sla, Ffl, Ssc, 2 Ffl, Efe, 
Ema 2£tF Esc 

3) ' 

4) 3ff% U' spiro-scalate £. 11 fc, 

Taxales£tLfc *• dr ¥ £»Ut-3® 

T-fllflfco—TX ti£ A,xl>s< &ofc 0 

5) sia otgim^, xxn 3o° <Dmm,mM^fi l, 

6) ^mtm<Dxm^ < »s =» ^ f - ¥ a@i)£& lx sia ©p^cx?- 

SUffiA (ott) &&-f 0 |,ilt±IUW-^£So 

7) ?gJ?XX Ssc X 4 L, 45° LXf^XM Lfcd^-Kisffi 

x$tL^o 4 £ijx& l.xk^lttxw L^Mtse-f-ai^oaEstL^' 

'/FZ>o 

8) imofrm-.® E i 5 

e s hrxmm^m^'bM^m^t'bo^'h $ 0 

* Resume 

The author has explained the phyllotaxis of Cordaites under the leaf-class 
concept and reached the conclusion that the spiral explanation must be discarded. 
Cordaites has three types in leaf-class, i. e. Sla, Ffl, Ssc, secondary Ffl, Efe, 
Ema- and Esc, but no sign of axillary concatenation. The phyllotaxis of Sla on 
the stem, at least in its middle parts, is 4-verticillated one, often with orixate 
modification, of spiro-scalate pattern, in which each three stairs make a combined 
set with a crossing angle of about 30° between each other. 

In the upper part of the stem, some inflorescences (Ffl) are inserted in 
Fagus type (ott) between each two laminal leaves (Sla) of the same stair 
which make cruciate or orixate phyllotaxis. While on the axis of the inflorescence, 
there are many scales (Ssc) in 8 rows arranged in alternated 4-verticillated 
pattern. Strobili (or branchlets of inflorescence) made up of many sterile scales of 
E-leaf-class (Esc), often containing a few fertile ones (Efe or Ema), are arranged in 
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4-rows inserted between each two members of accompanying Ssc, and, between 
the next stair, have an angle of about 45°, which, when pressed in fossils, is suffi¬ 
cient enough to give a peculiar distichous appearance to the whole inflorescence. 
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